This study investigated to what degree lesson-to-lesson variability in teachers' goal clarification and process feedback explains variability in secondary students' motivational correlates. Students (N = 570, 24 classes) completed questionnaires at six occasions. Multilevel regression analyses showed that relations between perceived process feedback and experienced need satisfaction (i.e., competence, autonomy and relatedness) were conditional on perceived goal clarification. No such interaction effects between process feedback and goal clarification were found for need frustration (i.e., experiencing failure, feeling pushed to achieve goals, feeling rejected). In general, when students perceived more process feedback or goal clarification, students experienced more competence, autonomy and relatedness satisfaction. Yet, when perceiving very high levels of process feedback, additional benefits of goal clarification were no longer present (and vice versa). In lessons in which students perceived goals to be less clear, they experienced more need frustration. No associations were found between process feedback and need frustration.
Introduction
Goal clarification and process feedback are strategies that teachers can use to structure students' learning activities (Hattie & Timperley, 2007; Jang, Reeve, & Deci, 2010; Locke & Latham, 1990; Sadler, 1989; Vansteenkiste et al., 2012) . From a motivational perspective (Deci & Ryan, 2000; Ryan & Deci, 2017) , it is suggested that motivational and learning gains (Van den Berghe, Vansteenkiste, Cardon, Kirk, & Haerens, 2014) will be obtained because in well-structured learning environments, when goals and process feedback are provided, students' basic psychological need for competence (i.e., feelings of effectiveness) gets satisfied (Mouratidis, Vansteenkiste, Michou, & Lens, 2013) . Also, students might feel more in charge of their learning process (i.e., autonomy satisfaction) and they might experience a more positive classroom atmosphere (i.e., relatedness satisfaction).
According to the assessment literature (Hattie & Timperley, 2007; Sadler, 1989; Wiliam, 2011 ) not only motivational gains, but also learning gains will be obtained when teachers structure the learning environment through goal clarification and process feedback (Hattie & Timperley, 2007) . Sadler (1989) argues that goal clarification and process feedback are necessary conditions which must be satisfied simultaneously (in one and the same lesson) so that students experience them as one 'greater whole' as to establish optimal conditions for ongoing learning (Hattie & Timperley, 2007; Locke & Latham, 1990) . While studies have empirically investigated how goal clarification and process feedback jointly relate to students' learning and performance (e.g., Hall, Weinberg, & Jackson, 1987; Schunk & Swartz, 1993) , no such studies are available in relation to students' motivation (but see Schunk & Swartz, 1993) . To understand the way goal clarification and process feedback work together, the current study investigated their joint association with motivational correlates.
Existing investigations of motivational correlates of goal clarification and process feedback have predominantly relied on cross-sectional data (e.g., Levesque, Zuehlke, Stanek, & Ryan, 2004; Pat-El, Tillema, & Van Koppen, 2012) , only allowing for an investigation of interhttps://doi.org/10.1016/j.learninstruc.2018.12.005 Received 14 May 2018; Received in revised form 17 December 2018; Accepted 21 December 2018 individual differences between students. However, during the past decade, scholars have increasingly shown that the strategies teachers rely on (Mainhard, Brekelmans, & Wubbels, 2011; Shute, 2008) , students' motivation (Martin et al., 2015) , and accordingly students' needbased experiences (Krijgsman et al., 2017 ; Van der Kaap-Deeder, Vansteenkiste, Soenens, & Mabbe, 2017) can vary substantially from one moment to another (Bartholomew et al., 2018; Ketonen, Dietrich, Moeller, Salmela-Aro, & Lonka, 2018) and from lesson to lesson (Tsai, Kunter, Lüdtke, Trautwein, & Ryan, 2008) . To be able to investigate this intra-individual variability, we used a repeated measures design encompassing six lessons.
Goal clarification and process feedback from an assessment for learning perspective
The importance of clarifying goals and providing process feedback for student learning has been widely acknowledged (Hattie & Timperley, 2007; Locke & Latham, 1990; Moeller, Theiler, & Wu, 2012; Sadler, 1989; Shute, 2008) . Both teaching strategies are proposed as essential in the framework of assessment for learning (AFL; Wiliam, 2011; Wiliam & Thompson, 2008) . AFL is defined as "the process of seeking and interpreting evidence for use by learners and their teachers to decide where they are in their learning, where they need to go and how best to get there" (Broadfoot et al., 2002, pp. 2-3) . By communicating clear, specific and transparent goals (i.e., goal clarification or also more in general referred to as goal specificity; Hattie & Timperley, 2007; Sadler, 1989; Wirth, Künsting, & Leutner, 2009) , teachers provide the necessary information for students to decide where to direct their learning to. If students understand the goals of the lesson, they can become more self-regulated, because they are able to evaluate their current performance in relation to the desired goal (Andrade & Du, 2005; Moeller et al., 2012; Winstone, Nash, Parker, & Rowntree, 2017) . Process feedback (or more in general, formative feedback; for an overview see Shute, 2008) provides students with concrete suggestions on how to improve (Butler & Winne, 1995; Harks, Rakoczy, Hattie, Besser, & Klieme, 2014; Hattie & Timperley, 2007; Peterson & Earl Irving, 2008) . Past research has indicated that the most motivating and effective types of process feedback should include elements of both verification (i.e., the judgement of whether an answer is correct) and elaboration (i.e., the informational aspect of the message, providing relevant cues to guide the learner towards improvement) (for overviews see Kulhavy & Stock, 1989; Shute, 2008) . Furthermore, regarding timing and specificity of feedback, findings are mixed and a more differentiated view is recommended (e.g., Mathan & Koedinger, 2005; Shute, 2008) .
In practice, goals are often clarified at the beginning of a lesson and presented to the whole group at once (Haerens et al., 2013; Reeve, 2015) , whereas process feedback is usually presented as information to an individual learner during the exercises (Haerens et al., 2013; Reeve, 2015; Shute, 2008) . Moreover, some practices, such as the use of rubrics (Andrade, Du, & Mycek, 2010) , inherently involve both goal clarification and process feedback, as they include concrete indications for students on where to go and how to take the next step (Panadero & Jonsson, 2013) .
Goal clarification and process feedback from a motivational perspective
Congruent with the existing literature on AFL, studies starting from self-determination theory (SDT; Deci & Ryan, 2000) consider goal clarification (i.e., clarifying) and process feedback (i.e., guiding) as components of teacher structure Jang et al., 2010) , which is crucial to foster students' motivation and learning (Vansteenkiste et al., 2012) . Goal clarification and process feedback are thought to positively relate to the satisfaction of students' need for competence Mouratidis et al., 2013) . When students experience that their teachers set clear goals (Kunter, Baumert, & Köller, 2007) and provide process feedback (Levesque et al., 2004; Pat-El et al., 2012) , teachers help students to expand their capabilities hereby fostering their feelings of competence (Mouratidis et al., 2013) . Because students' understanding of the goals of a lesson may also enable them to evaluate where they are in their learning trajectory and process feedback provides them with concrete information on how to improve, students may also be more likely to take ownership of their learning process (i.e., autonomy satisfaction; Butler & Winne, 1995; Carpentier & Mageau, 2016) . Also, in a classroom atmosphere in which students feel effective and have ownership over their learning, a more positive and caring atmosphere may be created which satisfies students' need for relatedness (i.e., relatedness satisfaction; Pat-El et al., 2012) .
Relatively few studies have linked the specific strategies of goal clarification and process feedback to students' need-based experiences. In the studies that are available, setting clear goals has been found to relate positively to students' need satisfaction Kunter et al., 2007; Mouratidis et al., 2013; Pat-El et al., 2012) . Similar associations have been reported for the provision of process feedback (Carpentier & Mageau, 2016; Levesque et al., 2004; Pat-El et al., 2012) . To our knowledge, no studies so far (but see Haerens et al., 2018) have included measures of the frustration of the need for competence (i.e., feelings of inferiority or failure), autonomy (i.e., feelings of pressure) and relatedness (i.e. feelings of alienation (Vansteenkiste & Ryan, 2013) . Insight in goals might potentially be negatively associated to feelings of incapability of reaching those goals (i.e., competence frustration) and to feelings of pressure to reach up to the goals (i.e., autonomy frustration). Haerens and colleagues (2018) explored the role of goals in relation to need frustration. Yet, in their research, no such assumptions were confirmed. Further, although researchers have alluded to an interplay between goal clarification and process feedback (Sadler, 1989) , it has not been empirically studied whether the association between process feedback and students' need-based experiences may, for example, be conditional on the level to which goals have been clarified.
On the one hand, the combination of high levels of goal clarification and process feedback may be related to large positive effects on students' competence. On the other hand, it is also possible that when the goals of a lesson are unclear, students depend more on the process feedback, such that its presence becomes of greater value for students feelings of competence (e.g., Butler & Winne, 1995; Narciss, 2013; Zimmerman, 2008) .
Equally and in relation to the need for autonomy, it is possible that the process feedback provided by the teacher may become more meaningful when the goals of the lessons are clearer, such that the presence of both in one lesson would be most beneficial. On the other hand, if no information is provided about the lesson goals, the process feedback provided by the teacher may become more important for students' initiative taking (i.e., autonomy).
As for students' need frustration, it may be possible that when receiving a lot of process feedback without having a clear understanding of the goal that needs to be achieved, process feedback may be linked to feelings of failure (i.e., competence frustration). Along similar lines, students may feel pushed to live up to the feedback provided by the teacher (i.e., autonomy frustration), if they do not understand the goals of the lessons (Vansteenkiste & Ryan, 2013) . Since SDT proposes that the three basic needs are interdependent (Ryan & Deci, 2017) , relatedness frustration will probably fluctuate in a similar fashion as competence and autonomy frustration. Investigating need frustration is important, as they have shown to yield unique relations with maladaptive educational outcomes such as amotivation and ill-being (Haerens, Aelterman, Vansteenkiste, Soenens, & Van Petegem, 2015; Vansteenkiste & Ryan, 2013) .
Research goal
The aim of the present study was to understand how student-perceived goal clarification and process feedback are associated with students' experiences of need satisfaction and frustration. We chose physical education (PE) as a context for our study, because in PE, teachers have the opportunity to provide specific process feedback (Haerens et al., 2013) since students' performance is directly visible for them. In the current study, we focused on the within rather than between student-level associations, because we expected teaching strategies and students' needs to vary between lessons (Krijgsman et al., 2017; Mainhard et al., 2011) . Consequently, we chose a longitudinal design with six repeated measures. The study was guided by the following research question:
To what degree can lesson-to-lesson variability in students' perceptions of teachers' goal clarification and process feedback explain students' lesson-specific experiences of competence, autonomy and relatedness satisfaction and frustration?
Based on previous research among adolescents, we expected substantial percentages (approximately between 40% and 60%) of intraindividual variance for perceived goal clarification, process feedback, need satisfaction and frustration (cf. Krijgsman et al., 2017; Mainhard et al., 2011; Van der Kaap-Deeder et al., 2017) .
We further expected that variability in perceived goal clarification and process feedback would explain variability in students' experiences of need satisfaction and frustration on a lesson to lesson basis. Overall, we expected positive associations with need satisfaction (e.g., Pat-El et al., 2012) and no relations or negative relations with need frustration. More specifically, because perceived goal clarification and process feedback may both independently and in combination be related to student learning (Hattie & Timperley, 2007; Sadler, 1989) and need-based experiences (Mouratidis et al., 2013) , we explored in what way both strategies interact with one another in relation to students' experiences of need satisfaction and frustration. Given the lack of previous work in this area, we considered this a more exploratory part in the analyses.
While addressing the research question at the intra-individual level (i.e., within students from lesson-to-lesson), we took stable processes at the inter-individual (i.e., between students) and group or teacher level into account (Tsai et al., 2008) . Particularly, some students might generally receive more goal clarification or process feedback than others or some students may more easily pick up explanations about goals or process feedback due to their familiarity with the subject of the lesson or their social background (Hay & Penney, 2009) . Similarly, there may be stable differences between teachers regarding how clear they are in their communication of goals and process feedback (Hay & Macdonald, 2008) . Note that, although interesting, such issues were not considered as central to our aim (i.e., to investigate intra-individual variability in perceived goal clarification, process feedback and students' needs).
Methods

Participants
Our convenience sample consisted of 570 students (n = 284 boys; 49.8%, M age = 13.76; SD age = 1.32; range 11-18 years in wave 1) clustered in 24 PE classes and teachers from eleven secondary education schools in The Netherlands. The number of participants ranged from twelve to 32 students per class (M = 23.75). Students were enrolled in the seventh (n = 168; 29.5%; M age = 12.32; SD age = 0.61 in wave 1), eight (n = 149; 26.1%; M age = 13.53; SD age = 0.59 in wave 1), ninth (n = 182; 31.9%; M age = 14.64; SD age = 0.66 in wave 1) or tenth grade (n = 71; 12.5%; M age = 15.65; SD age = 0.80 in wave 1) of secondary education. It was communicated that participation was voluntary. Out of 623 students in the selected participating classes, 53 (8.51%) students did not agree to participate. The Ethical Committee of [blinded for review] approved the study protocol.
Procedure
Participants were recruited by inviting PE teachers from the network of the research team to participate in the study with one of their PE classes. Teachers were asked to plan and deliver their lessons as they would normally do. Students were asked to complete a paper-andpencil questionnaire on six different occasions directly after the lesson. The six measurement occasions took place directly after the second last and last PE lesson of three series of lessons on three different topics. The lesson topics were categorised in five domains (i.e., gymnastics, ballgames, track and field, dancing, and self-defence), which are all customary domain categories in Dutch PE curricula. Data were collected in lessons with different lesson-topics, because PE teachers typically deliver a series of three to five lessons on one and the same topic (e.g., five gymnastics lessons) and we aimed for six measures per student. Topics were divided as followed over the measured lessons: 20.3% gymnastics, 37% ball-games, 26.2% track and field, 8.2% dancing, 8.2% self-defence.
Students completed the questionnaires both for non-grading (i.e., at measurement occasion one, three and five) and grading lessons (i.e., at measurement occasion two, four and six), to ensure that goal clarification and process feedback could be examined in both types of lessons. The non-grading and grading lesson were one week apart, and students were aware that they were graded. Overall, our approach resulted in six repeated measurements per student, and a total of 2637 ratings (see section 2.4. for the treatment of missing values). A researcher administered the questionnaires. It was communicated that there were no wrong answers and that students' responses would be treated confidentially. It took students 5-10 min to complete the questionnaires. Data was collected between January and June 2015.
Measures
All measures were assessed on a 5-point Likert scale anchored by 1 (Strongly disagree) and 5 (Strongly agree). The stem for all items was "During the last PE class …". A complete list of items and detailed information on the internal consistency and factorial validity is presented as supplementary online data.
Goal clarification and process feedback
Students' perceptions of their teacher's goal clarification and process feedback were measured with items of the Students Assessment for Learning Questionnaire (SAFL-Q; Pat-El, Tillema, Segers, & Vedder, 2013) . Both variables were measured with three items that most closely aligned with the definitions in our study. Items for goal clarification were "The teacher told us what the criteria are by which my assignment will be evaluated", "The teacher told us what we could learn from the assignments" and "I knew the areas I needed to work on to improve my results". Items for process feedback were "My teacher encouraged me to reflect on how I could improve my assignments", "My teacher discussed with me how to exploit my strengths to improve my assignments" and "My teacher talked to me about the progress I made". Internal consistency was calculated with coefficient omega (Dunn, Baguley, & Brunsden, 2014) , which can be interpreted analogously to coefficient alpha (Reise, 2012 ), yet has less risk of overestimating or underestimating reliability (Dunn et al., 2014) . Over six measurements, per time point, both scales were internally consistent with coefficient omega varying somewhat per time point .66 ≤ ω goalclarification ≤ .81 and .85 ≤ ω processfeedback ≤ .93. Next, we tested for measurement invariance (see Table 1 for the fit indices) to ensure that students interpreted the items similarly across occasions (i.e., metric invariance; Schoot, Lugtig, & Hox, 2012) and that the intra-individual variability in our main variables was not due to a different interpretation of the items over time. Comparisons of the CFI (Cheung & Rensvold, 2009 ) for the configural versus metric invariance models yielded ΔCFI = 0.00, which indicated no meaningful decrement in fit among these models (Cheung & Rensvold, 2009) , suggesting evidence for metric invariance.
Need satisfaction and frustration
Students' experiences of competence, autonomy and relatedness satisfaction and frustration during the past PE lesson were assessed with an adjusted version of the Basic Psychological Need Satisfaction and Frustration Scale (BPNSFS; Chen et al., 2015) , which was previously modified to the PE context (Haerens et al., 2015) . Each need was measured with four items. An exemplary item for competence satisfaction was "I felt capable at what I did", for autonomy satisfaction "I felt a sense of choice and freedom in the tasks I was participating in", for relatedness satisfaction "I felt close and connected with other people who are important to me", for competence frustration "I felt like a failure because of the mistakes I made", for autonomy frustration "I felt pressured to do certain tasks" and for relatedness frustration "I felt excluded from the group I wanted to belong to". Over six measurements, per time point, all scales were internally consistent with coefficient omega varying somewhat per time point: .83 ≤ ω competence satisfaction ≤ .89, .77 ≤ ω autonomy satisfaction ≤ .84, .84 ≤ ω relatedness satisfaction ≤ .88, .82 ≤ ω competence frustration ≤ .89, .83 ≤ ω autonomy frustration ≤ .88 and .81 ≤ ω relatedness frustration ≤ .88. Metric measurement invariance was confirmed, ΔCFI = 0.00.
Analyses
Missing data
Not all participating students completed all six measurements (i.e., unit non-response; van Buuren, 2012; n = 508 in wave 1, n = 464 in wave 2, n = 433 in wave 3, n = 421 in wave 4, n = 402 in wave 5 and n = 409 in wave 6) and on average, 22.89% of missing data existed per measurement occasion. Multilevel analysis accounted for this unit nonresponse. There were several reasons for drop-out resulting in missing data. A first reason was that three classes (n = 78; on average 8.19% of the missing data) only participated at the start of the study. One teacher (n = 32 students) terminated participation after the third measurement without further notification (i.e., wave 1, 2 and 3 were retained for analyses). Further, students of two classes (n = 26 and n = 20) erroneously completed two questionnaires simultaneously and they did so on two occasions, which were removed from further analyses. Another reason for missing data was that we emphasised that participation was voluntary and that students could withdraw from the study at any point. As a result, a number of students did not repeatedly fill out the same questionnaires. Finally, some students dropped out because they did not participate in class for reasons such as minor sports and leisure injuries or illness. Together, this accounted on average for 14.71% of the missing data per occasion. In addition to unit non-response, there also was item-non response (van Buuren, 2012) which was relatively small (i.e., 0.38%), and was therefore treated with pairwise deletion.
Analyses
We used multilevel regression analyses (MLwiN version 2.31; Rasbash, Steele, Browne, & Goldstein, 2014) with three-levels (occasions nested in students and classes) and one model per dependent variable. First, variance components models (M0) were fitted. Next (M1), goal clarification and process feedback were entered student mean centred at the occasion-level, class mean centred at the studentlevel, and grand mean centred at the class-level (Enders & Tofighi, 2007; Lüdtke, Robitzsch, Trautwein, & Kunter, 2009) , considering the student and teacher/group levels as relatively stable contexts that we wanted to partial out. In this model, we also included the interaction term between student centred goal clarification and process feedback. We chose to include only the student-centred interaction term, since this was the level our research question targeted and including more interaction terms (e.g., at the student or teacher level) would stress the model unnecessarily. To check the psychometric quality of aggregated constructs, interclass correlations (ICC2) of goal clarification and process feedback were calculated. With values of 0.74 for goal clarification and 0.80 for process feedback at the student-level, and 0.76 for goal clarification and 0.81 for process feedback at the class-level, the ICC2's indicated acceptable to good levels of reliability (LeBreton & Senter, 2008; Lüdtke et al., 2009 ). Finally, the main model (M2) also included the covariates gender (0/1), lesson topic (dummy coded), and grading (0/1). We focused on the models including the covariates gender, lesson topic and grading (M2) for two reasons. First, our own findings pointed to significant associations between the covariates and need satisfaction and frustration. Second, previous research indicated that when examining motivational functioning, girls significantly differed from boys (e.g., girls' perceived competence was lower than that of boys during PE; Slingerland, Haerens, Cardon, & Borghouts, 2014; Vansteenkiste et al., 2012) . Also, students reported differences according to lessontopic (De Meyer et al., 2014) and according to whether their performance was graded or not (Krijgsman et al., 2017) .
Results
Descriptive statistics and Pearson correlations are presented in Table 2 . Perceived goal clarification and process feedback correlated positively (r = 0.60). Percentages of variance for experienced need satisfaction and frustration were low at the class-level and most variance resided at the student and occasion levels (the latter level including measurement error; see Table 2 ).
Goal clarification, process feedback and need satisfaction
Adding the goal clarification and process feedback variables (M1 ;  Table 3 ) improved the model-fit significantly for all need satisfaction variables (i.e., Δχ 2 (7) = 272.84, p ≤ .001 for competence satisfaction, Δχ 2 (7) = 466.31, p ≤ .001 for autonomy satisfaction and Δχ 2 (7) = 125.63, p ≤ .001 for relatedness satisfaction). Both perceived goal clarification and process feedback were positively associated with experienced competence, autonomy and relatedness satisfaction at the occasion level. Goal clarification and process feedback explained high percentages of total variance for autonomy satisfaction (22%, a large effect) and smaller percentages were explained in competence satisfaction (12%) and relatedness satisfaction (6%).
The interaction term between goal clarification and process Note. ***p < .001; SRMR = Standardised Root Mean Square Residual; RMSEA = Root Mean Square Error of Approximation; CFI = Comparative Fit Index; TLI = Tucker Lewis Index; AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion. (Lüdtke et al., 2009 ). a Descriptive statistics of goal clarification and process feedback were calculated with both student-centred variables, since these predictors were used in our main analyses.
b Descriptive statistics of goal clarification and process feedback calculated with raw scores. Note. *p < .05; **p < .01; ***p < .001. Reference category = 0: a 0 = boy, 1 = girl; b 0 = gymnastics, 1 = ball games, 2 = track and field, 3 = dance, 4 = selfdefence; c 0 = absence of performance grading, 1 = presence of performance grading.
feedback on relatedness satisfaction was significant, while the interaction terms in the competence and autonomy satisfaction models were insignificant. Adding the covariates (M2) further improved the model-fit in all cases (i.e., Δχ Both perceived goal clarification and process feedback remained positively associated with all three needs to a similar degree. After adding the covariates to the model, the interaction terms between goal clarification and process feedback became significant for all three need satisfaction variables. Interactions in models of the form (Hayes, 2013) were probed with the online tool of Preacher, Curran, and Bauer (2006) . To probe the interactions, conditional (b 1 and b 2 estimates) and interaction terms (b 3 estimates) were calculated with three values of goal clarification; the lowest occurring score, the mean, and highest score in the dataset (see Table 2 for the range). The nature of all interactions was similar for all three needs (see Fig. 1 ). Areas of significance indicated that the relation between perceived process feedback and need satisfaction was not significant when perceived goal clarification (i.e., the moderator) was very high. Up to values of perceived goal clarification of 1.60, 1.32 and 0.58 for respectively competence, autonomy and relatedness satisfaction (more than one to two and a half standard deviation above their means), the relationships between perceived process feedback and the need satisfaction variables were significantly positive. In the presented graphs (Fig. 1) , the black ( ) and red ( ) lines represent very low and average perceived goal clarification. At very high levels of goal clarification (the green line), there was no significant relation between perceived process feedback and experiences of students' needs.
From the perspective of teaching, it is also relevant to examine how the relation between perceived goal clarification on need-based experiences depended on perceived process feedback (i.e., process feedback instead of goal clarification as moderator). Results showed that the relation between goal clarification and competence, autonomy and relatedness satisfaction were significantly positive up to values of perceived process feedback of 1.52, 1.59 and 0.55 for respectively competence, autonomy and relatedness satisfaction. At very high levels of process feedback (the green line), there was no significant relation between perceived goal clarification and students' needs (see Fig. 2 ).
When adding the covariates in M2, we found that girls reported more relatedness, yet less competence satisfaction than boys. Moreover, students perceived track and field lessons to be less need satisfying compared to gymnastics. No associations were found for the presence or absence of performance grading. In total, respectively for autonomy, relatedness and competence satisfaction, only 5%, 2% and 5% of additional variance was explained by the covariates.
Goal clarification, process feedback and need frustration
Adding the goal clarification and process feedback variables (M1; (7) = 47.18, p ≤ .001 for relatedness frustration). Perceived goal clarification was negatively associated with experienced competence, autonomy, and relatedness frustration at the occasion level, whereas no associations were found between perceived process feedback and students' experiences of competence, autonomy and relatedness frustration. Also, the regression coefficients of the interactions between goal clarification and process feedback on competence, autonomy and relatedness frustration were insignificant. Goal clarification and process feedback explained rather small amounts of variance for competence frustration (5%), autonomy frustration (7%) and relatedness frustration (6%).
Adding the covariates (M2) further improved the model-fit in all cases (i.e., Δχ In line with the unadjusted model (M1), none of the examined interaction terms were statistically significant.
Adding the covariates in M2 showed that girls experienced less relatedness frustration but more competence frustration than boys. Students experienced more autonomy and relatedness frustration during track and field when compared to gymnastics. Furthermore, students experienced less autonomy and relatedness frustration in the presence (versus the absence) of performance grading.
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In total, respectively for competence, autonomy and relatedness frustration, only 1%, 2% and 0% of additional variance was explained by the covariates.
Discussion
The importance of clarifying goals and providing process feedback for student learning and performance has been widely acknowledged in the assessment literature (Hattie & Timperley, 2007; Locke & Latham, 1990; Moeller et al., 2012; Sadler, 1989; Shute, 2008) . Along similar lines, SDT research suggests that the use of goal clarification and process feedback is positively related to students' motivation and learning because of their critical role in fulfilling students' basic psychological needs Mouratidis et al., 2013) . When students perceive that their teachers set clear goals and provide process feedback, students can not only expand their capabilities so that they feel capable in reaching the goals (i.e., competence satisfaction; Haerens et al., 2018; Mouratidis et al., 2013) , they can also take more ownership over their learning trajectory (i.e., autonomy satisfaction; Butler & Winne, 1995; Carpentier & Mageau, 2016) . Also, a more positive classroom atmosphere may be created such that also students' need for relatedness gets satisfied (i.e., relatedness satisfaction; Pat-El et al., 2012) . We also explored the possibility that when students think they receive a lot of process feedback without having a good notion about what is expected, they may experience more feelings of failure (i.e., competence frustration) or pressure (i.e., autonomy frustration). This may point towards the importance of providing both goal clarification and process feedback in one and the same lesson, as suggested by Sadler (1989) and Schunk and Swartz (1993) .
Thus, the present study adds to the existing literature in at least 1 Additional analyses including three-way interactions between goal clarification, process feedback and grading showed that the interplay between perceived goal clarification and process feedback was not dependent on the presence or absence of grading for experiences of competence, autonomy and relatedness satisfaction (all χ 2 < 2.50, df = 1, all p > .11). The two-way interaction between goal clarification and grading was significant for competence and autonomy satisfaction (respectively b = .10, SE = 0.04, χ 2 = 5.56, df = 1, p < .05; b = 0.10, SE = 0.05, χ 2 = 5.17, df = 1, p < .05) and between process feedback and grading for autonomy satisfaction (b = −0.09, SE = 0.04, χ 2 = 4.58, df = 1, p < .05). Yet, follow-up analyses revealed positive relations between goal clarification and competence and autonomy satisfaction, and between process feedback and autonomy satisfaction in both the grading and non-grading lessons.
2 Additional analyses including three-way interactions between goal clarification, process feedback and grading showed that the interplay between perceived goal clarification and process feedback was not dependent on the presence or absence of grading for experiences of competence, autonomy and relatedness frustration (all χ 2 < 2.34, df = 1, p > .17). From the six additional analyses including two-way interactions, only the two way interaction between goal clarification and grading on competence frustration was significant (b = −0.11, SE = 0.04, χ 2 = 6.08, df = 1, p < .05). Results showed that the relation between goal clarification and competence frustration was significantly negative in both the grading on non-grading lessons. three ways. First, rather than examining the independent associations between either perceived goal clarification or process feedback and students' overall experiences of need satisfaction, we considered also their combined associations with student needs. Second, rather than focussing solely on need satisfaction, we also considered the frustration of students' needs, as need frustration is uniquely related to important maladaptive outcomes such as amotivation and ill-being (e.g., Haerens et al., 2015; Krijgsman et al., 2017; Vansteenkiste & Ryan, 2013) . Third, whereas most previous studies examined the proposed associations at the between-student level (i.e., inter-individual variability; Levesque et al., 2004; Pat-El et al., 2012) , we examined these relationships as processes at the within-student level (i.e., intra-individual variability).
The intra-individual approach proved to be very valuable as confirmed by high percentages of variance at the within-student level. From lesson to lesson, teachers' goal clarification as perceived by students showed stronger associations with students' reported need-based functioning than perceived process feedback. Overall, goal clarification and process feedback were positively associated with experiences of need satisfaction and negatively associated with need frustration. Conditional effects of perceived goals and process feedback on need satisfaction were confirmed.
Variability in goal clarification, process feedback and need-based outcomes
We found substantial lesson-to-lesson variability in the degree to which students reported that the teacher had clarified the goals (56% of variance including error) or had provided process feedback (45% of variance including error), as well as in the degree to which students experienced competence, autonomy and relatedness satisfaction and frustration (respectively 61%, 63%, 43%, and 50%, 54% and 51% including error). These findings are in line with fairly recent work on teacher behaviour and students' needs (Krijgsman et al., 2017; Mainhard et al., 2011; Van der Kaap-Deeder et al., 2017) , where similar levels of occasion-level variance were found. The findings imply that, although this lesson is taught by the same teacher, the degree to which students perceive the goals of the lesson to be clear, varies from one lesson to another. This applies to all of our study's variables.
Goal clarification and process feedback
In line with the AFL literature (Pat-El et al., 2013 ) and the SDT literature on structure (e.g., Aelterman et al., 2018) , we found that goal clarification and process feedback are distinguishable (i.e., see Table 1 ) yet related constructs (r = 0.60). This suggests that levels of goal clarification and process feedback are shifting together. Thus, as is recommended, teachers who were perceived to communicate goals or expectations were perceived to provide process feedback as well, which has been shown to maximise student learning (e.g., Schunk & Swartz, 1993; Wiliam, 2011; Wiliam & Thompson, 2008) . It is, however, also possible that when students perceive the goals to be clearer and they know in which direction they need to work, they may self-generate ideas on how to improve (i.e., internal feedback; Butler & Winne, 1995) . This may have led students to report having received a greater amount of process feedback. Similarly, when students perceive to have received high levels of process feedback (i.e., external feedback given by a teacher; Narciss, 2013) , students' may infer the lesson goals themselves and therefore in retrospect rate teacher goal clarification Fig. 1 . The relation between students' experiences of competence, autonomy and relatedness satisfaction and perceived process feedback depending on the level of students' perceived goal clarification from lesson to lesson.
Fig. 2.
The relation between students' experiences of competence, autonomy and relatedness satisfaction and perceived goal clarification depending on the level of students' perceived process feedback from lesson to lesson.
higher accordingly.
Goal clarification, process feedback and need-based outcomes
Our main goal was to investigate the degree to which lesson-tolesson variability in student perceptions of teacher goal clarification and process feedback was related to variability in student need satisfaction and frustration. We found that in lessons where students said to be informed on the key goals of the lesson and to have perceived information on how to improve, they also reported to feel more in charge of their learning process (i.e., need for autonomy; Carpentier & Mageau, 2016; Levesque et al., 2004) . Such findings are in line with the literature on self-regulated learning, where it has been recognised that when students understand in which direction they need to move, they will experience a heightened sense of volition and ownership over their learning (Butler & Winne, 1995) . Furthermore, in line with SDT's theoretical premises (Ryan & Deci, 2017) and empirical work (Mouratidis et al., 2013) , we also found positive relations between goal clarification, process feedback and students' feelings of effectiveness (i.e., competence). Similarly, when students perceived more goal clarification and process feedback, they also felt more connected and cared for (i.e., need for relatedness; Pat-El et al., 2012) . These findings are in line with previous work that separately studied correlates of goals Kunter et al., 2007) and process feedback (Levesque et al., 2004; Pat-El et al., 2012) . Also, our results showed that in lessons where students knew the goals of the lessons better, they felt less inefficient (i.e., competence frustration), pressured (i.e., autonomy frustration), or rejected (i.e., relatedness frustration). The presence of process feedback did not relate to students' experiences of need frustration. Together, these are important findings, as we may speculate that a more motivating and stimulating learning environment will be created when teachers manage to clarify the goals and to provide sufficient process feedback to the benefit of students' need-based experiences. Indeed, need satisfaction has been related to important positive outcomes such as students' engagement (Jang, Kim, & Reeve, 2016) and learning (Mouratidis et al., 2013) . Need frustration, on the other hand, is related to negative outcomes such as students' disengagement (Jang et al., 2016) and oppositional defiance (De Meyer et al., 2016) . As such, our findings align with other empirical studies showing that the combination of goal clarification and process feedback benefits students' selfefficacy, learning and performance (Hall et al., 1987; Schunk & Swartz, 1993) .
Are goal clarification and process feedback conditional on each other?
It has been argued that the combination of both goal clarification and process feedback will help students to feel most effective (i.e., competence satisfaction; Mouratidis et al., 2013) and to make the greatest learning progress (e.g., Sadler, 1989) . However, the extent to which both should be provided and whether the presence of one of the two complements or compensates the outcomes of the other remained unclear (Butler & Winne, 1995; Zimmerman, 2008) . Our study provides evidence for earlier claims (Hattie & Timperley, 2007; Sadler, 1989) that perceived goal clarification and process feedback depend on each other, at least to a certain degree. When students perceived that teachers provided both goal clarification and process feedback to a −2*log likelihood (df) 58.38(7)*** 43.33(6)*** 106.84(7)*** 60.63(6)*** 47.18(7)*** 44.46(6)*** Note. *p < .05; **p < .01; ***p < .001. Reference category = 0: a 0 = boy, 1 = girl; b 0 = gymnastics, 1 = ball games, 2 = track and field, 3 = dance, 4 = selfdefence; c 0 = absence of performance grading, 1 = presence of performance grading.
moderate degree, they experienced that their needs were relatively highly satisfied. Goal clarification and process feedback seem to build on each other's positive effects. Only at very high levels of process feedback, goal clarification did not add anything to students' needs and only at very high levels of goal clarification, process feedback did not add anything to students' needs. These findings fit our expectation that if either one is very salient (e.g., high levels of goal clarification), this may provide students with the opportunity to self-generate the other (e.g., self-generated process feedback or internal feedback) or infer the other (e.g., detect which goals were critical based on the given feedback; Butler & Winne, 1995; Narciss, 2013) . However, keep in mind that the interaction term became only statistically significant after including the covariates and that we did not find empirical evidence for an interplay between perceived goal clarification and process feedback on students' need frustration. Further research should clarify how robust these findings actually are.
Goal clarification and process feedback at student and teacher level
Although not of our main interest, some results were found at the between student and teacher levels that are worth mentioning. Classes that perceived relatively more process feedback, experienced more ineffectiveness (i.e., competence frustration). Perhaps when teachers, across all lessons, give a lot (or perhaps too much) process feedback, students in those classes may feel that specifically their incapacities are highlighted (i.e., competence frustration). Also, students and classes perceiving more process feedback across all lessons, experienced more relatedness frustration, indicating that being heavily informed on how to improve has the potential to alienate students from others in their classroom, maybe because students perceive this as reiteration of their weaknesses and they find this difficult in front of others. On the other hand, in line with our expectations, classes that perceived relatively more goal clarification, experienced less competence, autonomy and relatedness frustration. This might indicate that when teachers clarify lesson goals and consequently students know what is expected, students may feel less incapable of reaching those goals (i.e., competence frustration), feel less pressure to reach up to the goals (i.e., autonomy frustration) and which might give them less feelings of alienation from others in the classroom (i.e., relatedness frustration).
Results further showed that students experienced less autonomy and relatedness frustration in lessons in which students' performance was graded. These findings differ from previous findings (cf. Krijgsman et al., 2017) . Thus, performance grading seems to have complex associations with motivational functioning that deserve further investigation.
Limitations and future directions
Although the present study contributed to the recent body of knowledge, by addressing lesson-to-lesson variation (Bartholomew et al., 2018) in need-based experiences (Van der Kaap-Deeder et al., 2017), we were able to explain only small parts of the variance situated at the occasion level (ranging between 0% and 14%). Potentially, other key teaching strategies of AFL (e.g., engineering effective classroom discussions and activating students as instructional resources for one another; Wiliam & Thompson, 2008) , which are less clearly related to providing classroom structure (Reeve, 2015) , might be important here.
Further, the wording in the relatedness satisfaction and frustration items ("I felt excluded from the group …" and "I felt close and connected with other people …" may account for the low percentages of explained variance in need for relatedness (at the occasion level 4% for relatedness satisfaction and 0% for relatedness frustration), compared to the other needs (at the occasion level respectively 14% and 8% for autonomy and competence satisfaction and 3% and 3% for autonomy and competence frustration). Focussing the items on the relatedness to the teacher instead would have connected relatedness experiences more directly to students' perceptions of teacher goal clarification and process feedback.
Moreover, the present study exclusively relied on self-reports. Therefore, the associations with perceived goal clarification and process feedback at the occasion level might potentially be biased. Nonetheless, the internal quality of the measure was good as was indicated by tests of reliability and measurement invariance. Moreover, associations between variables at the student and class level might be considered less biased, since these variables were aggregated constructs and thus less dependent on a participant's perspective at one moment in time.
In the current study we favoured an ecologically valid and largescale approach above a more focussed and experimentally controlled study. Therefore, causation cannot be claimed. Experimental studies are needed to provide evidence regarding the need-satisfying effect of providing goals and process feedback. This is an interesting issue for future research to explore.
The design of the present study could be strengthened by taking the timing of goal clarification and process feedback into account. Communicating expectations and goals could be an activity that predominantly takes place at the beginning of a lesson (i.e., before engaging in the activity), while providing suggestions for improvement could primarily take place during the lesson (Haerens et al., 2013; Jang et al., 2010; Reeve, 2015) . Taking the timing of the lesson into account might further enlighten our understanding of how perceived goal clarification and process feedback work together.
Finally, the findings presented in the current study were gathered in a PE context, a context in which teachers can perhaps more easily provide process feedback, because they can actually see how a student is performing. Although similar positive effects are to be expected in theoretical courses (Levesque et al., 2004; Pat-El et al., 2012) putting it into practice may be more challenging. This issue of generalisability is interesting for future research to explore.
Implications for education
The present results suggest that teachers may do well by clarifying the goals of the lesson and providing process feedback as suggested by Sadler (1989) to fully optimise students' need-based experiences (Mouratidis et al., 2013; Pat-El et al., 2012) . Even if teachers provide very high levels of goal clarification, the additional provision of process feedback (or vice versa) does not seem to get in the way of students' need-based experiences. Yet, too much process feedback directed to the whole class on a structural basis is not recommended as this might be experienced as ineffectiveness (i.e., competence frustration) and as a reiteration of their weaknesses which they find difficult in front of others (i.e., relatedness frustration).
This study also showed that students' need-based functioning is malleable from lesson to lesson. Considering needs as a malleable within-student-trait is promising for teachers as it indicates the possibility to intervene in students' need-based functioning. Exploring which instructional features can be used to create the most interesting and motivating learning environment is a time-consuming but potentially inspiring and satisfying task for teachers to undertake.
Conclusion
Our results showed that goal clarification and process feedback seem to build on each other's positive effects. Yet, when perceiving very high levels of process feedback, additional benefits of goal clarification were no longer present. Similarly, when perceiving very high levels of goal clarification, additional benefits of process feedback were no longer evident. No such dependencies were found for experienced need frustration. In general, in lessons where students knew better what was expected and perceived to have received more information on how to improve, they also reported more need satisfaction and less need frustration. Because need satisfaction and need frustration are related to adaptive (i.e., autonomous motivation, learning and engagement) and maladaptive (i.e., amotivation, ill-being, disengagement and oppositional defiance) educational outcomes, it is recommended for teachers to clarify the goals of the lesson and to provide process feedback.
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